INTRODUCTION
============

The literature is replete with data demonstrating a recent increase in interest in global health and international mission trips among medical students and resident trainees in many specialties \[[@B1],[@B2],[@B3],[@B4]\]. Multiple institutions regularly participate in organized international mission trips or allow students and residents to attend newly created international health electives as a response to this increased interest in global awareness and public health \[[@B2],[@B3],[@B4]\]. Increased awareness and interest have translated into improved education, as both the electives and international missions fulfill the six core competencies of the Accreditation Council for Graduate Medical Education and the Residency Review Committee \[[@B4],[@B5],[@B6],[@B7]\]. The multiple benefits to the trainees and the communities served have been previously reported \[[@B3],[@B4],[@B5],[@B7],[@B8],[@B9],[@B10],[@B11],[@B12],[@B13],[@B14],[@B15],[@B16]\], but controversy still persists \[[@B17]\]. Specifically, critics of international surgical missions have pointed out the perils that result from visiting surgeons performing complex procedures or procedures they are unqualified to perform, and then leaving the patients with local physicians to manage pursuant complications \[[@B17]\].

Subsequently, consensus guidelines have been published to ensure ethical standards and surgical safety on volunteer missions \[[@B18],[@B19]\]. Other authors have also published recommendations detailing how to create an organization to coordinate all aspects of an international mission trip and highlighting the importance of communication and integration with local surgeons as an fundamental component to a successful international surgical mission \[[@B12],[@B13],[@B20]\].

Overall, 27% of all plastic surgeons practicing in the United States participate in international surgical missions \[[@B21]\]. No study to date has identified what percentage of plastic surgeons who participate in international surgical missions during residency ultimately participate in international surgical missions in practice after completing their training. This study reveals that plastic surgeons who participate in international surgical missions as residents go on to participate in international surgical missions once in practice at significantly higher rates than graduates who did not participate in these missions during residency do.

The hypothesis of this study was that participation in international surgical missions during residency would result in increased participation in future international surgical missions in practice after training.

METHODS
=======

Since 1990, plastic surgery residents at the University of Virginia have had the option of participating in international surgical missions during their residency training. The majority of these missions were to a rural area of India (Jharkhand), but have also included the Dominican Republic and Haiti. Missions were carried out under the leadership of two faculty members of the Department of Plastic Surgery: the professor who instituted the program lead missions in 1990 and 1991, and after his departure, the senior author has lead missions since 1991. The plastic surgical procedures performed were primarily cleft lip and secondary burn cases. A smaller percentage included other congenital (nevi, syndactyly, and microtia) and traumatic cases. The length of each mission ranged from seven to 11 days and the missions were carried out in rudimentary settings, with nursing and anesthesiology care provided as part of the surgical team.

All trainees of this residency program since annual international surgical missions were implemented were surveyed to determine if the graduate had gone on an international mission as a resident and/or as a practicing plastic surgeon. There were a total of 46 graduates in the 21-year period from 1990 to 2011, and they were contacted by both phone and email.

Graduates were then separated into four groups. Group 1 consisted of all survey responders since 1990 that participated in international missions while in practice, but not during residency. Group 2 was comprised of graduates who went on international missions as residents and in practice, once their training was completed. Group 3 consisted of survey responders since 1990 (with the exclusion of graduates from the last five years) that also participated in international missions in practice but not during residency. This separation of the groups based on the last five years was performed to account for the many challenges that face new graduates immediately after completing residency that might preclude an international mission, including fellowship training, board certification, and setting up a new practice. Group 4 was comprised of graduates who went on international missions as residents and in practice after their training was completed, with the exception of graduates from the past five years.

A statistical database was created using Microsoft Excel. Data were analyzed using the chi-squared test with the Yates Continuity Correction. Statistical significance was set at the P-value of 0.05.

RESULTS
=======

Of the 46 total graduates from the plastic surgery program since the implementation of the optional international surgical missions program in 1990 to date, 44 graduates responded to the survey, for an overall response rate of 95.7%. This response included 34 of the 36 former trainees who graduated between 1990 and 2007, with a response rate of 94.4%. There were two graduates in group 1, consisting of all survey responders since 1990 that participated in international missions while in practice but not as residents. Group 2 consisted of six graduates since 1990 who went on international missions as residents and after their training was completed. There were two graduates in group 3, including all survey responders from 1990 to 2007 that participated in international missions in practice but not as residents. Group 4 was composed of six residents from 1990 to 2007 who went on international missions both as residents and after their training was completed.

Of the plastic surgery graduates since 1990 who participated in international missions as residents, 60% also participated in one or more missions once in practice. When we excluded the graduates from the last 5 years, the percentage of graduates participating in international missions in practice after doing so as residents increased to 85.7%. This finding is in contrast to the 5.88% of graduates since 1990 who did not participate as residents but ultimately did so while in practice. Likewise, 7.41% of graduates who did not participate in missions as residents, excluding those who graduated during the last five years, later did so while in practice ([Figs. 1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}).

The percentage of graduates since 1990 who participated in missions both in practice and residency (group 2, 60.0%) was significantly different from the percentage of those who did so in practice but not as trainees (group 1, 5.88%; P\<0.001). Moreover, the percentage of graduates from 1990 to 2007 who participated in missions both in practice and as trainees (group 4, 85.7%) was significantly different from the percentage of graduates that participated only in practice (group 3, 7.41%; P\<0.002) ([Table 1](#T1){ref-type="table"}).

DISCUSSION
==========

The many benefits of international health electives or missions to both residents and medical students have been previously and extensively studied and described \[[@B3],[@B4],[@B5],[@B7],[@B8],[@B9],[@B10],[@B11],[@B12],[@B13],[@B14],[@B15],[@B16]\]. These benefits include improved cultural competency and sensitivity, increased career interest in public health and volunteerism in the surgeons\' own communities, and improved clinical and surgical skills \[[@B3],[@B4],[@B5],[@B7],[@B8],[@B9],[@B10],[@B11],[@B12],[@B13],[@B14],[@B15],[@B16]\]. Additional benefits of resident participation in international surgical missions include an increased global awareness of the severity of disease, increased and diverse opportunities for collaborative research projects, and improved infrastructure for future surgical collaboration in the international communities that are visited by the surgeons \[[@B8]\]. It has been reported that international mission trips reawaken the humanity in residents, reminding them why they chose medicine \[[@B7]\]. This reminder is especially important for residents training in today\'s era of defensive medicine, during which time most of the residents\' mentors have been subjected to the personal and professional stress of a lawsuit \[[@B13]\]. The subsequent professional disillusionment experienced by academic surgeons nationwide is transferred to the residents, and international surgical mission trips provide an excellent antidote to that sentiment \[[@B16]\].

Recognizing the value of the many benefits of international surgical missions, as well as the proven fulfillment of all six Accreditation Council for Graduate Medical Education core competencies, many residency programs are moving toward creating international electives to encourage regular participation in international surgical missions \[[@B4],[@B5],[@B6],[@B7]\]. Reports of interest in international missions and the success of electives or regular trips in the literature are increasing \[[@B2],[@B3],[@B4],[@B5],[@B7],[@B12],[@B13],[@B14],[@B16]\]. Our results prove that the inherent commitment to caring for underserved and vulnerable populations cultivated during an international surgical mission trip in residency actually translates into continued dedication to these populations in postgraduate physician practice.

Based on our study, an international surgical mission trip as a resident will very likely not be the last surgical mission that physician makes. In the first sixteen years since inception, 85.7% of the graduates of our program who participated in international surgical missions as residents became involved with similar missions after completing their training. Including the last five years of graduates decreases that percentage to 60%, reflecting the many pressures on the recent graduate including fellowship training, board certification, and building a new practice, which may temporarily preclude subsequent missions. Both values were significantly greater than the percentage of former trainees who went on to participate in international surgical missions in practice but who had not done so during their residency. Our results demonstrate that participation in international surgical missions during residency is associated with a significant likelihood of continuation after graduation, when compared to residents who did not have this experience.

Our findings are consistent with the only other published data from any surgical subspecialty. Disston et al. \[[@B2]\] found that 19% of former orthopedic surgery residents who participated in a month-long international orthopedic surgery elective rotation went on international surgical missions after residency, compared to the 6% of graduates who did not participate in the international rotation in residency but ultimately did participate in international surgical missions in practice. Thus, the benefits to both the physicians and the international communities served are maintained after residency. If those residents were followed for a longer period after residency (the survey included graduates immediately after completing residency up to 8 years after completion) \[[@B2]\], the percentage of residents participating in missions would very likely increase, as our data over periods of 16 years and 21 years suggest.

Authors from varying surgical subspecialties, ranging from orthopedic surgery to oral maxillofacial surgery and plastic surgery, have previously argued for incorporating international surgical missions as regular rotations in residency training programs \[[@B2],[@B4],[@B5],[@B8],[@B13],[@B16]\]. International missions have significant intrinsic value both to the trainee and the international communities served, and this opportunity should be readily and easily accessible to all plastic surgery residents nationwide. Residents should be encouraged by their programs to take part in international surgical missions for the proven educational, personal, and professional benefits afforded by such trips. Our results demonstrate that resident participation in international surgical missions during training significantly increases such activity during their years of practice. The global impact of regular implementation of international surgical missions during residency training nationwide would be immense, and could reduce health disparities if executed appropriately according to previously published guidelines \[[@B7],[@B10],[@B18],[@B19],[@B22]\]. Consistent opportunities for international surgical missions should be strongly considered by program directors in plastic surgery as well as other surgical subspecialties in the developed world because of the many benefits of such programs both during and after training.
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![Graduates since 1990\
Of the plastic surgery graduates since 1990 who participated in international missions as residents, 60% also participated in one or more missions once in practice. This is in contrast to the 5.88% of graduates since 1990 who did not participate as residents but ultimately did so while in practice.](aps-42-159-g001){#F1}

![Graduates from 1990 to 2007\
When excluding the last five years of graduates, those participating in international missions in practice (after doing so as residents) increased to 85.7%. In contrast, 7.41% of graduates who did not participate in missions as residents (excluding the last five years) later did participate in missions while in practice.](aps-42-159-g002){#F2}

###### Survey results
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The difference in graduates participating in missions in training and subsequently in practice is statistically significant when compared to the graduates who have participated in missions in practice but did not do so during residency. That difference is greater when more established graduates are examined (graduates before 2007).
